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(67)  Anobject s to provide a technique that enables
making an adjustment from a direction where a video
display surface is located, in order to provide inconspic-
uous seams between one of video display devices and
other adjacent video display devices even when there
are no workable spaces behind the video display devices.
A multi-display system 100 includes a plurality of LED
display tiles 1a to 1r, a support structure 2, a position
adjusting mechanism 50, and a pull-out mechanism 51.
The position adjusting mechanism 50 includes a lock
mechanism 54 that switches between a locking state and
an unlocking state. When the lock mechanism 54 is in
the locking state, each of the LED display tiles 1a to 1r
is fastened in a retraction position. When the lock mech-
anism 54 is in the unlocking state, each of the LED display
tiles 1a to 1r is movable between the retraction position
and a pull-out position by the pull-outmechanism 51 while
being floated and supported via an elastic support portion
16.

MULTI-DISPLAY SYSTEM, VIDEO DISPLAY DEVICE, AND PULLING MECHANISM

FI1G. 9
7 2
302357
F"\ L g ; A [
\
_____ ]
a
303~
1
17W
01 35
la—>
5\‘/
301
__________ 26
34
L [ =
\ \ | ©
/ ] T X
303 302

“54(50)

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 624 090 A1 2

Description
Technical Field

[0001] The presentinvention relates to a multi-display
system for displaying video information onto a large
screen consisting of a plurality of video display devices
arranged in up-and-down and side-to-side directions.
The presentinvention also relates to such a video display
device and a pull-out mechanism.

Background Art

[0002] Technical development and cost reduction in
display elements allow display tiles each composed of
multiple display elements (e.g., LEDs) to be frequently
used for outdoor and indoor advertising display and other
purposes. A display device that includes display panels
has been mainly used for displaying nature images and
animation moving images, and for other purposes. For
indoor uses, since visibility distance gets smaller as pixel
pitch gets smaller, display devices provided with such
display tiles have been recently used to display images
on personal computers at conference rooms and on per-
sonal monitoring computers as well. For monitoring uses
in particular, personal-computer images that are almost
static images have been displayed frequently.

[0003] The mainstream of display devices provided
with display panels is surface-mount-device (SMD) dis-
play devices. Such an SMD display device includes a
resin-sealed, small LED display module consisting of
LED display elements contained in a cavity molded with
ceramic, resin, or other materials. An SMD display device
has been used as a large video display device with a
pixel pitch of 3 mm or more.

[0004] In recent years, however, cost reduction in the
LED display elements and achievement in high definition
encourage the market to introduce a large video display
device in which multiple LED display devices each com-
posed of components densely mounted at a pixel pitch
of, forinstance, 1to 2mm are arranged in the form of tiles.
[0005] For instance, Patent Documents 1 and 2 dis-
close components of an LED display and how to hold
these components.

[0006] A large video display device in Patent Docu-
ment 1 is formed of a multi-display system that includes
multiple LED display tiles. LED display elements of R, G,
and B are mounted on small LED display module sub-
strates so as to extend near the periphery portions of the
module substrates. The multiple LED display module
substrates, which are arranged in square array to con-
stitute a first LED display panel, are assembled in a sup-
port structure. A second LED display tile, similarly to the
first LED display tile, is also assembled in the support
structure. The first and second LED display tiles are as-
sembled in the support structure while being in substan-
tially close contact with each other with an extremely
small gap therebetween. This extremely small gap needs
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to be of the same size as the pixel pitch.

[0007] Patent Documents 1 and 2 describe that the
side surfaces of the LED display tiles are processed into
a planar shape. These multiple LED display tiles, when
combined to each other to form a large-screen video dis-
play device in amulti-display system, are coupled to each
other in such a manner that the side surfaces of one of
the LED display tiles are brought into substantially close
contact with the side surfaces of other adjacent LED dis-
play tiles.

[0008] Patent Document 3 discloses a structure
formed of LED display tiles coupled to each other with
hook-shaped couplers.

Prior Art Documents
Patent Documents
[0009]

Patent Document 1: United States Patent No.
8384616

Patent Document 2: Chinese Patent No. 101937630
Patent Document 3: Chinese Patent No. 203644333

Summary
Problem to be Solved by the Invention

[0010] The gaps between one of the LED display pan-
els and other adjacent LED display panels in up-and-
down and side-to-side directions, and the steps between
the adjacent LED display surfaces in a back-and-forth
direction need to be as small as the pixel pitch to be
rendered inconspicuous. In addition, the position of the
video display device needs to be adjusted in such a man-
ner that the gaps and steps are rendered inconspicuous
when viewed from a direction where its video display sur-
face is located, because there are no sufficient workable
spaces behind the video display device.

[0011] InPatentDocument 1, the LED display tiles are
each supported by an attachment structure so that their
arrangement remains aligned. This attachment structure
is provided in such a manner that the gaps between one
of the LED display tiles and other LED display panels
adjacent to the LED display tile in up-and-down and side-
to-side directions are of the same size as the pixel pitch.
Unfortunately, since the side surfaces of each LED dis-
play tile is processed to be flat, the gaps between one of
the LED display tiles and other adjacent LED display tiles
vary due to mechanical precision, such as size tolerances
in the support structure, which holds the LED display tiles,
and degrees of flatness.

[0012] In Patent Document 2, the LED display module
substrate is attached to an LED base. The LED base
includes a housing frame and joining members attached
to its back surface. Each LED display tile formed of these
members has side surfaces of substantially planer
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shape. For an arrangement of the LED display tiles in
up-and-down and side-to-side directions, the structure in
Patent Document 2 produces variations in the gaps be-
tween one of the LED display tiles and other adjacent
LED display tiles, as is the case with the structure in Pat-
ent Document 1.

[0013] The structure in Patent Document 3, which de-
scribes the use of the hook-shaped couplers for the cou-
pling between the LED display tiles, requires highly ac-
curate position adjustment when the LED display tiles
are coupled to each other in a side-to-side direction. For
this reason, position adjustment between the LED display
tiles takes a considerable amount of time.

[0014] In these structures in Patent Documents 1 to 3,
variation in the processing size of components in a metal
housing that constitute each LED display tile, warpage
inthe LED display module substrate, or other factors gen-
erates gaps between one of the LED display tiles and
other adjacent LED display tiles, and steps between the
LED display surfaces in their back-and-forth direction.
Such gaps and steps are seen as coupled portions, i.e.,
seams between one of the LED display tiles and other
adjacent LED display tiles, depending on changes in lu-
minance or directivity. This causes degradation in the
quality of a video image.

[0015] Itis an object of the presentinvention to provide
a technique that enables making an adjustment from a
direction where a video display surface is located, in order
to provide inconspicuous seams between one of video
display devices and other adjacent video display devices
even when there are no workable spaces behind the vid-
eo display devices.

Means to Solve the Problem

[0016] A multi-display system according to the present
invention includes the following: a plurality of video dis-
play devices; a support structure that supports the plu-
rality of video display devices; a position adjusting mech-
anism disposed in the support structure and capable of
adjusting the position of each of the plurality of video
display devices; and a pull-out mechanism disposed be-
tween the plurality of video display devices and the sup-
port structure, and capable of moving each of the plurality
of video display devices between a retraction position
and a pull-out position. The retraction position is a posi-
tion for fastening each of the plurality of video display
devices and the support structure to each other. The pull-
out position is a position anterior to the retraction position.
The position adjusting mechanism includes a lock mech-
anism that switches between a locking state and an un-
locking state. The locking state is a state for fastening
each of the plurality of video display devices and the sup-
port structure to each other. The unlocking state is a state
for releasing the fastening between each of the plurality
of video display devices and the support structure. When
the lock mechanism is in the locking state, each of the
plurality of video display devices is fastened in the re-
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traction position, and when the lock mechanism is in the
unlocking state, each of the plurality of video display de-
vices is movable between the retraction position and the
pull-out position by the pull-out mechanism while being
floated and supported via an elastic support portion.

Effects of the Invention

[0017] According to the present invention, when the
lock mechanismis in the locking state, each video display
device is fastened in the retraction position, and when
the lock mechanism is in the unlocking state, each video
display device is movable between the retraction position
and the pull-out position by the pull-out mechanism while
being floated and supported via the elastic support por-
tion.

[0018] Such a configuration allows a user to access
the position adjusting mechanism, not only with each vid-
eo display device located in the fastening position, but
also with each video display device moved to the pull-
out position by the pull-out mechanism. Consequently,
the user can access the position adjusting mechanism
from both of the direction where the video display sur-
faces of the video display devices are located and the
direction where their back surfaces are located. This en-
ables making an adjustment from the direction where the
video display surfaces are located, in order to provide
inconspicuous seams between one of the video display
devices and other adjacent video display devices even
when there are no workable spaces behind the video
display devices.

[0019] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

Brief Description of Drawings
[0020]

FIG. 1is a perspective view of a multi-display system
according to an embodiment.

FIG. 2 is a perspective view of an LED display tile.

FIG. 3 is an exploded perspective view showing the
LED display tile and a support structure.

FIG. 4 is a perspective view of the back surface of
the LED display tile.

FIG.5is a perspective view of a step adjusting mech-
anism.

FIG. 6 is a perspective view showing a corner joint
and a step adjuster.

FIG. 7 is a perspective view showing a corner joint
and a step adjuster.

FIG. 8 is a diagram for describing how to adjust a
step.

FIG. 9 is a cross-sectional view showing the fasten-
ing between the LED display tile and the support.
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FIG. 10 is a cross-sectional view showing that the
fastening between the LED display tile and the sup-
port is released.

FIG. 11 is a perspective view of the back surface of
an LED display tile according to a modification of the
embodiment.

Description of Embodiment(s)
<Embodiment>

[0021] The embodiment of the present invention will
be described with reference to the drawings. FIG. 1is a
perspective view of a multi-display system 100 according
to the embodiment. FIG. 2 is a perspective view of an
LED displaytile If. FIG. 3 is an exploded perspective view
showing the LED display tile 1f and a support structure 2.
[0022] As shown in FIG. 1, the multi-display system
100 includes a plurality of LED display tiles 1a to 1r, a
support structure 2, and a mount 3. The LED display tiles
la to 1r are equal to video display devices.

[0023] The multi-display system 100 further includes
a position adjusting mechanism 50 (c.f., FIGs. 6 and 7),
a pull-out mechanism 51 (c.f., FIG. 3), and magnet jigs
301 (c.f.,, FIGs. 9 and 10). These components will be
detailed later on.

[0024] The multi-display system 100 is configured
such that the 18 LED display tiles 1a to 1r are arranged
in up-and-down and side-to-side directions on the mount
3, for instance. To be specific, the LED display tiles 1a
to 1r are arranged in such a manner that each column
consists of three LED display tiles and each row consists
of six LED display tiles. The 18 LED display tiles 1a to 1r
are of the same configuration. Thus, the LED display tile
1f will be described herein.

[0025] As shown in FIG. 2, the LED display tile If in-
cludes four LED module substrates 4 and an LED base
5. The four LED module substrates 4 are arranged in
such a manner that each column consists of two LED
module substrates and that each row consists of two LED
module substrates. Each of the four LED module sub-
strates 4 has a plurality of LED display elements arranged
in square array. The LED base 5 is fastened to the back
surfaces of the four LED module substrates 4. The LED
base 5 is made of aluminum or a magnesium alloy, which
is a non-magnetic material. The position of the four LED
module substrates 4 is accurately adjusted with respect
to the LED base 5, and the four LED module substrates
4 are arranged and fastened in such a manner that the
seams between one of the LED module substrates 4 and
the other adjacent LED module substrates 4 are incon-
spicuous.

[0026] AsshowninFIGs.2and 3, the support structure
2 is coupled to the back surface of the LED display tile
1f, more specifically, the back surface of the LED base
5 via corner joints 6, 7, 8, and 9, and supports the back
surface of the LED display tile If. The support structure
2 is made of aluminum, which is a non-magnetic material.
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The support structure 2 has two back-surface frames 102
and 103 assembled back and forth. The back-surface
frames 102 and 103 are fastened by a plurality of frames
102c extending in a back-and-forth direction. The frames
102c are disposed at locations corresponding to the four
comer portions of the LED display tile 1f. The back-and-
forth direction herein is Z-axis direction in FIG. 1.
[0027] Reference is made to the back-surface frame
102. As shown in FIG. 3, the back-surface frame 102 is
a front frame, and includes frames 102a extending in a
side-to-side direction and frames 102b extending in an
up-and-down direction. Herein, the side-to-side direction
is X-axis direction in FIG. 1, and the up-and-down direc-
tion is Y-axis direction in FIG. 1.

[0028] Reference is made to the back-surface frame
103. The back-surface frame 103 is a back frame, and
includes frames 103a extending in the side-to-side direc-
tion and frames 103b extending in the up-and-down di-
rection.

[0029] The LED base 5, forming the back surfaces of
the LED display tiles 1a to 1r, contains an LED display
drive circuit, power supply, and other components, all of
which are similar to conventional components and thus
will not be elaborated upon.

[0030] AsshowninFIG. 3,the cornerjoints 6, 7, 8, and
9 are fastened to the frames 102e, coupling the back-
surface frames 102 and 103, with fastening screws 10
(c.f., FIG. 6), thus firmly coupling the frames constituting
the support structure 2. The frames 102a, 102b, 102c,
202a, and 202b are extruded frames of the same cross-
sectional shape having different lengths from each other.
The support structure 2 can be formed at low cost in
combination with these multiple extruded frames.
[0031] The corner joints 6, 7, 8, and 9 are disposed at
locations in the support structure 2 corresponding to the
four corner portions of the LED display tile 1f. To be more
specific, the corner joint 6 is disposed at a location in the
support structure 2 corresponding to the upper left corner
portion of the LED display tile 1f. The corner joint 7 is
disposed at a location in the support structure 2 corre-
sponding to the upper right corner portion of the LED
display tile 1f. The corner joint 8 is disposed at a location
in the support structure 2 corresponding to the lower left
corner portion of the LED display tile If. The corner joint
9is disposed at a location in the support structure 2 cor-
responding to the lower right corner portion of the LED
display tile 1f.

[0032] In the present embodiment, at the corner joint
8 are disposed a cylindrical portion 11 and a seam ad-
justing mechanism 13, which is part of the position ad-
justing mechanism 50; in addition, at the corner joint 9
are disposed a long cylindrical portion 12 and a seam
adjusting mechanism 14, which is part of the position
adjusting mechanism 50. The corner joints 6, 7, 8, and
9 serve as frame coupling, also serves as members for
strengthening the support structure 2, and also functions
as position adjustment to the LED display tile 1f in the
up-and-down and side-to-side directions. Accordingly,
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the number of parts and the manufacturing cost of the
corner joints 6, 7, 8, and 9 are reduced. It is noted that
although the seam adjusting mechanisms 13 and 14 are
respectively disposed at the corner joints 8 and 9, such
seam adjusting mechanisms may be disposed at the re-
spective corner joints 6 and 7 instead of the corner joints
8 and 9.

[0033] Reference is made to the pull-out mechanism
51. As shown in FIG. 3, the pull-out mechanism 51 is
disposed at the right and left of the support structure 2,
and includes guide portions 15, elastic support portions
16, and movable portions 17. The guide portions 15 ex-
tend in the back-and-forth direction and are fastened be-
low the corner joints 6 and 7 in the support structure 2.
The right and left guide portions 15 are coupled to each
other by a coupling portion 18. The movable portions 17
have bent portions at their front end portions, and are
thus L-shaped in cross sectional view. The movable por-
tions 17 are made from steel plates of magnetic material.
The elastic support portions 16 protruding upward are
disposed at the respective front end portions of the mov-
able portions 17.

[0034] The movable portions 17 have level portions
attached to respective rails disposed in the longitudinal
direction of the guide portions 15. The movable portions
17 are thus movable back and forth along the rails of the
guide portions 15. Accordingly, the pull-out mechanism
51 is capable of moving the LED display tile 1f between
a retraction position, which is a position for fastening the
LED display tile 1f and the support structure 2 to each
other, and a pull-out position, which is a position anterior
to the retraction position, while floating and supporting
the LED display tile 1f via the elastic support portions 16.
[0035] Reference is made to the structure of the back
surfaces of the LED display tiles 1a to 1r. FIG. 4 is a
perspective view of the back surface of the LED display
tilela. FIG. 5is a perspective view of one of step adjusting
mechanisms 53. The 18 LED display tiles 1a to 1r are of
the same configuration. Thus, the LED display tile 1a will
be described herein.

[0036] As shown in FIG. 4, the two step adjusting
mechanisms 53 are disposed at the respective two cor-
ner portions at the lower left and lower right of the back
surface of the LED base 5. The step adjusting mecha-
nisms 53 are part of the position adjusting mechanism
50. The following briefly describes the position adjusting
mechanism 50.

[0037] The position adjusting mechanism 50 is capa-
ble of adjusting the position of each of the LED display
tiles 1a to 1r, and includes the seam adjusting mecha-
nisms 13 and 14, the step adjusting mechanisms 53, and
lock mechanisms 54. The seam adjusting mechanisms
13 and 14 serves as position adjustment to each of the
LED display tiles 1a to 1rin the side-to-side and up-and-
down directions. The step adjusting mechanisms 53
serve as position adjustment to each of the LED display
tiles 1a to 1r in the back-and-forth direction. The lock
mechanisms 54 switch between a locking state for fas-
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tening the LED display tiles 1ato 1r and the support struc-
ture 2 to each other, and an unlocking state for releasing
the fastening between each of the LED display tiles 1a
to 1r and the support structure 2.

[0038] As showninFIGs. 4 and 5, each step adjusting
mechanism 53 includes a step adjuster 21, a magnet 19,
and a positioning pin 22. The step adjuster 21 has a cir-
cular-plate shape and includes a handling portion 20 dis-
posed on the circumference portion of the step adjuster
21. The handling portion 20 is provided for a user to pinch
the handling portion 20 by finger to rotate the step ad-
juster 21. The step adjuster 21 has a front surface pro-
vided with a male screw 20a protruding forward. The step
adjuster 21 has a back surface provided with the posi-
tioning pin 22. The positioning pin 22 protrudes backward
from the back surface on the center axis of the step ad-
juster 21. The positioning pin 22 has a distal end portion
having a conical shape.

[0039] The LED base 5 has four screw holes (not
shown) at four respective corner portions on its back sur-
face. The two step adjusters 21 are attached to the re-
spective screw holes at the two, lower right and lower left
corner portions in the back surface of the LED base 5.
The two step adjusters 21 each incorporate the magnet
19.

[0040] Two other step adjusters 21 having no position-
ing pins 22 are attached to respective screw holes at the
two, upper right and upper left corner portions of the back
surface of the LED base 5. Itis noted that the positioning
pins 22, although being disposed in only the step adjust-
ers 21 attached to the two, lower right and lower left cor-
ner portions of the back surface of the LED base 5 in
FIG. 4, may be also disposed in the step adjusters 21
attached to the two, upper right and upper left corner
portions of the back surface of the LED base 5.

[0041] Disposed below the respective upper right and
upper left step adjusters 21 are metal hook plates 23 for
hooking the LED display tile 1a to the elastic support
portions 16 of the pull-out mechanism 51.

[0042] The lock mechanisms 54 on the right and left
sides in a pair are disposed below the upper right and
upper left step adjusters 21 and above the lower right
and lower left step adjusters 21. The pair of right and left
lock mechanisms 54 is of the same configuration. Thus,
the right lock mechanism 54 will be described herein.
[0043] The lock mechanism 54 includes a pair of upper
and lower metal retaining plates 24, which are retaining
portions, and a pair of coupling wires 25, which is a pair
of couplers, and a metal rotation plate 26. The pair of
metal retaining plates 24 is individually disposed below
the metal hook plate 23 and above the lower right step
adjuster 21.

[0044] The pair of metal retaining plates 24 is retaina-
ble in a pair of reception fittings 27 (c.f., FIG. 3), which
is a pair of reception portions. Each of the pair of metal
retaining plates 24 has a groove 30 retainable to the re-
ception fitting 27, and a slope portion 24a that abuts on
the distal end portion of the corresponding reception fit-
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ting 27 to guide the distal end portion to the groove 30.
[0045] The metalrotation plate 26 is disposed between
the pair of metal retaining plates 24. Each of the pair of
coupling wires 25 has one end coupled to corresponding
one of the pair of metal retaining plates 24. The metal
rotation plate 26 is coupled to the other ends of the pair
of coupling wires 25 and is rotatable about a rotation shaft
34.

[0046] When the pull-outmechanism 5is retracted, the
distal ends of the reception fittings 27 at the corner joints
6, 7, 8, and 9 abut on the respective slope portions 24a
ofthe metal retaining plates 24, and move along the slope
portions 24a. Accordingly, the metal retaining plates 24
are pushed against the spring force of attractive springs
35 (c.f., FIG. 9), which will be detailed later on, to turn.
Furthermore, when the distal end portions of the recep-
tion fittings 27 are fitted into the respective groove por-
tions 30, the metal retaining plates 24 and the reception
fittings 27 are retained by the spring force, thus bringing
the lock mechanisms 54 into the locking state.

[0047] Whenthelockmechanisms 54 areinthe locking
state, each of the LED display tiles 1a to 1r is fastened
in the retraction position. When the retainment between
the metal retaining plates 24 and the reception fittings 27
is released to bring the lock mechanism 54 into the un-
locking state, on the other hand, the pull-out mechanism
51 enables each of the LED display tiles 1a to 1r to move
between the retraction position and the pull-out position.
[0048] The following describes the seam adjusting
mechanisms 13 and 14, which serves as position adjust-
ment to the LED display tiles 1a to 1r in the side-to-side
and up-and-down directions. FIG. 6 is a perspective view
showing the corner joint 8 and the step adjuster 21. FIG.
7 is a perspective view showing the corner joint 9 and
the step adjuster 21.

[0049] As shown in FIGs. 6 and 7, the seam adjusting
mechanism 13 is disposed at the corner joint 8, and in-
cludes a housing 8a, the cylindrical portion 11, an up-
and-down position adjusting mechanism 28, and a side-
to-side position adjusting mechanism 29. In addition, the
seam adjusting mechanism 14 is disposed at the corner
joint 9, and includes a housing 9a, the long cylindrical
portion 12, and another up-and-down position adjusting
mechanism 28. Although in FIGs. 6 and 7, the seam ad-
justing mechanisms 13 and 14 are different from each
otherin configuration, the seam adjusting mechanism 14
may also include both the up-and-down position adjust-
ing mechanism 28 and side-to-side position adjusting
mechanism 29. How to adjust the seams, which is similar
to that will be described below, will not be elaborated
upon here.

[0050] The seam adjusting mechanism 13 will be first
described. As shown in FIGs. 3 and 6, the housing 8a is
fastened to the support structure 2. As shown in FIG. 6,
the up-and-down position adjusting mechanism 28 in-
cludes a metal up-and-down movement plate 31a having
a cornered U-shape, and an up-and-down position ad-
juster 31. The metal up-and-down movement plate 31a
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is disposed at the front portion inside the housing 8a, and
is disposed in such a manner that both end portions of
its cornered U-shape are arranged back and forth while
being oriented downward.

[0051] The cylindrical portion 11 is disposed at the front
portion inside the housing 8a. To be more specific, the
cylindrical portion 11 is fastened to the metal up-and-
down movement plate 31a, with its hole portion 11a ori-
ented back and forth. The cylindrical portion 11 supports
the positioning pin 22 inserted in the hole portion 11a, in
a manner movable in the back-and-forth direction.
[0052] The side-to-side position adjusting mechanism
29 is disposed at the front portion inside the housing 8a,
and includes a metal side-to-side movement plate 32a
having a cornered U-shape, and a side-to-side position
adjuster 32. The metal side-to-side movement plate 32a
is disposed with both end portions of its cornered U-
shape oriented forward.

[0053] The metal up-and-down movement plate 31a
and the metal side-to-side movement plate 32a are com-
bined to be coupled to each other with a screw or other
means. The housing 8a has an upper surface provided
with a long hole 8b that is a through-hole extending in
the side-to-side direction. The metal up-and-down move-
ment plate 31a has an upper surface provided with a
screw hole (not shown). The up-and-down position ad-
juster 31 has a turn shaft and a male screw disposed at
the distal end portion of the turn shaft, and is screwed
through the long hole 8b into the screw hole in the upper
surface of the metal up-and-down movement plate 31a.
Accordingly, the metal up-and-down movement plate
31ais supported by the housing 8a in a manner movable
in the up-and-down direction with respect to the housing
8a.

[0054] The housing 8a has a right side surface provid-
ed with a long hole 8c that is a through-hole extending
in the up-and-down direction. The metal side-to-side
movement plate 32a has a right side surface provided
with a screw hole (not shown). The side-to-side position
adjuster 32 has a male screw disposed at the distal end
portion of its turn shaft, and is screwed through the long
hole 8c into the screw hole in the right side surface of the
metal side-to-side movement plate 32a. Accordingly, the
metal side-to-side movement plate 32a is supported by
the housing 8a in a manner slidable in the side-to-side
direction with respect to the housing 8a.

[0055] The operation of the seam adjusting mecha-
nism 13 will be next described. Rotating the up-and-down
position adjuster 31 of the up-and-down position adjust-
ing mechanism 28 of the seam adjusting mechanism 13
moves the metal up-and-down movement plate 31a and
the metal side-to-side movement plate 32ain the up-and-
down direction with reference to the upper surface of the
housing 8a. Accordingly, the cylindrical portion 11
screwed in the metal up-and-down movement plate 31a
moves in the up-and-down direction, so that the up-and-
down position of the positioning pin 22 inserted in the
cylindrical portion 11 is adjusted.
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[0056] Rotating the side-to-side position adjuster 32 of
the side-to-side position adjusting mechanism 29 of the
seam adjusting mechanism 13 moves the metal up-and-
down movement plate 31a and the metal side-to-side
movement plate 32a in the side-to-side direction with ref-
erence to the right side surface of the housing 8a of the
corner joint 8. Accordingly, the cylindrical portion 11
screwed in the metal up-and-down movement plate 31a
moves in the side-to-side direction, so that the side-to-
side position of the positioning pin 22 inserted in the cy-
lindrical portion 11 is adjusted.

[0057] The seam adjusting mechanism 14 will be next
described. As shown in FIGs. 3 and 7, the housing 9a is
fastened to the support structure 2. As shown in FIG. 7,
the metal up-and-down movement plate 31ais disposed
atthe front portion inside the housing 9a, and is disposed
in such a manner that both end portions of its cornered
U-shape are arranged back and forth while being orient-
ed downward.

[0058] The long cylindrical portion 12 is disposed at
the front portion inside the housing 9a. To be more spe-
cific, the long cylindrical portion 12 is fastened to the met-
al up-and-down movement plate 31a with its hole portion
12a, which is a long hole extending in the side-to-side
direction, oriented back and forth. The housing 9a has
an upper surface provided with a long hole 9b that is a
through-hole extending in the side-to-side direction. The
metal up-and-down movement plate 31a has an upper
surface provided with a screw hole (not shown). The long
cylindrical portion 12 supports the positioning pin 22 in-
serted in the hole portion 12a, in a manner movable in
the back-and-forth direction.

[0059] The up-and-down position adjuster 31 is
screwed through the long hole 9b into the screw hole in
the upper surface of the metal up-and-down movement
plate 31a. Accordingly, the metal up-and-down move-
ment plate 31a is supported by the housing 9a in a man-
ner movable in the up-and-down direction with respect
to the housing 9a.

[0060] The operation of the seam adjusting mecha-
nism 14 will be next described. Rotating the up-and-down
position adjuster 31 of the up-and-down position adjust-
ing mechanism 28 of the seam adjusting mechanism 14
moves the metal up-and-down movement plate 31a in
the up-and-down direction with reference to the upper
surface of the housing 9a. Accordingly, the long cylindri-
cal portion 12 screwed in the metal up-and-down move-
ment plate 31a moves in the up-and-down direction, so
that the up-and-down position of the positioning pin 22
inserted in the long cylindrical portion 12 is adjusted.
[0061] Since the hole portion 12a of the long cylindrical
portion 12 is a long hole extending in the side-to-side
direction, the positioning pin 22 inserted in the long cy-
lindrical portion 12 moves in the side-to-side direction as
well, along with the side-to-side movement of the posi-
tioning pin 22 inserted in the cylindrical portion 11 of the
seam adjusting mechanism 13. In other words, the posi-
tioning pin 22 inserted in the long cylindrical portion 12
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of the seam adjusting mechanism 14 undergoes side-to-
side position adjustment as well, along with the side-to-
side position adjustmentto the positioning pin 22 inserted
in the cylindrical portion 11 of the seam adjusting mech-
anism 13.

[0062] The following describes how to fasten the LED
display tiles 1a to 1r to the support structure 2, with ref-
erence to FIG. 3. How to fasten the LED display tile 1f to
the support structure 2 will be described herein.

[0063] As shown in FIG. 3, a user first moves the pair
of right and left movable portions 17 of the pull-out mech-
anism 51, disposed in the support structure 2, to the pull-
out position, followed by hooking the pair of right and left
metal hook plates 23, disposed on the back surface of
the LED base 5, onto the pair of right and left elastic
support portions 16 while making a visual or manual
check. Here, the movable portions 17 support, via the
elastic support portions 16, the LED display tile 1f that is
located in the pull-out position.

[0064] The user then pushes one of the movable por-
tions 17 forward, so that the pair of right and left movable
portions 17 smoothly moves together due to the coupling
portion 18, which couples the pair of right and left mov-
able portions 17 to each other. The positioning pins 22
of the pair of right and left step adjusters 21, whose distal
end portions are conical, are gradually guided toward the
center axes of the cylindrical portion 11 and long cylin-
drical portion 12, thereby determining the up-and-down
position and side-to-side position of the LED display tile
1f.

[0065] With the movable portions 17 located in the re-
traction position, the groove portions 30 of the metal re-
taining plates 24 (c.f., FIG. 4) areretained in the reception
fittings 27, disposed on the housings at the corner joints
6, 7, 8, and 9, to establish the locking state, so that the
lock mechanisms 54 control the back-and-forth move-
ment of the LED display tile 1f. In other words, the back-
and-forth position of the LED display tile 1f is determined.
Here, with the LED display tile 1f located in the retraction
position, the positioning pins 22 are inserted into the cy-
lindrical portion 11 and the long cylindrical portion 12, so
that the cylindrical portion 11 and the long cylindrical por-
tion 12 support the LED display tile 1f while controlling
the floated state of the LED display tile 1f in the side-to-
side and up-and-down directions.

[0066] AsshowninFIGs. 6 and?7, portions ofthe seam
adjusting mechanisms 13 and 14 that abut on the step
adjusters 21 are made of a magnetic material or magnet.
To be more specific, the cylindrical portion 11 and the
long cylindrical portion 12 are made of a magnetic ma-
terial or magnet. Thus, with the movable portions 17 lo-
cated in the retraction position, the magnetic force of the
magnets 19 contained in the step adjusters 21 causes
the step adjuster 21 and the cylindrical portion 11 to ad-
here to each other, and causes the step adjuster 21 and
the long cylindrical portion 12 to adhere to each other.
[0067] The following describes how to adjust the up-
and-down position and side-to-side position of the LED



13 EP 3 624 090 A1 14

display tiles 1a to 1r, with reference to FIGs. 3, 6, and 7.
How to adjust the up-and-down position and side-to-side
position of the LED display tile 1f will be described herein
by way of example.

[0068] As shown in FIG. 6, the up-and-down position
adjuster 31 is screwed through the long hole 8b into the
screw hole in the upper surface of the metal up-and-down
movement plate 31a. The side-to-side position adjuster
32 is screwed through the long hole 8c into the screw
hole in the right side surface of the metal side-to-side
movement plate 32a. Here, since the long holes 8b and
8c are through-holes, the male screw portions of the up-
and-down position adjusters 31 and 32 are not screwed
in the respective long holes 8b and 8c.

[0069] As shown in FIG. 7, the up-and-down position
adjuster 31 is screwed through the long hole 9b into the
screw hole in the upper surface of the metal up-and-down
movement plate 31a. Here, since the long hole 9b is a
through-hole, the male screw portion of the up-and-down
position adjuster 31 is not screwed in the long hole 9b.
[0070] Reference is made to FIGs. 3, 6, and 7. Firstly,
referring to the seam adjusting mechanism 13 at the cor-
ner joint 8, the user rotates the up-and-down position
adjuster 31 of the up-and-down position adjusting mech-
anism 28 and the side-to-side position adjuster 32 of the
side-to-side position adjusting mechanism 29, with the
LED display tile If mounted to the support structure 2.
[0071] The metal up-and-down movement plate 31a
and the metal side-to-side movement plate 32a respec-
tively move in the up-and-down and side-to-side direc-
tions with reference to a surface of the housing 8a at the
corner joint 8, so that the cylindrical portion 11 fastened
to the metal up-and-down movement plate 31a moves in
the up-and-down and side-to-side directions. This move-
ment adjusts the up-and-down position and side-to-side
position of the positioning pin 22 inserted in the cylindrical
portion 11, and the side-to-side position of the positioning
pin 22 inserted in the long cylindrical portion 12.

[0072] Subsequently, referring to the seam adjusting
mechanism 14 at the corner joint 9, the user rotates the
up-and-down position adjuster 31 of the up-and-down
position adjusting mechanism 28. The metal up-and-
down movement plate 31a moves in the up-and-down
direction with reference to a surface of the housing 9a at
the corner joint 9, so that the long cylindrical portion 12
fastened to the metal up-and-down movement plate 31a
moves in the up-and-down direction. This movement ad-
justs the up-and-down position of the positioning pin 22
inserted in the long cylindrical portion 12.

[0073] As described above, making a side-to-side po-
sition adjustment in the seam adjusting mechanism 13,
followed by making an up-and-down position adjustment
in the seam adjusting mechanism 14 enables adjustment
to the up-and-down position and side-to-side position of
the positioning pin 22 inserted in the long cylindrical por-
tion 12. Accordingly, the up-and-down position and side-
to-side positon of the entire LED display tile 1f, and the
inclination of the entire LED display tile 1f with respect
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to a level are adjusted, whereby the gaps between one
of the LED display tiles and other adjacent LED display
tiles can be adjusted uniformly.

[0074] The following describes how to adjust the step
between each ofthe LED display tiles 1ato 1rwith respect
to the support structure 2. The step adjustmentis an ad-
justment in the back-and-forth direction. After the LED
display tiles 1a to 1r are mounted to the support structure
2, this step adjustment is performed along with checking
of the steps between the video display surface of one of
the LED display tiles and the video display surfaces of
the other adjacent LED display tiles. The video display
surface of each LED display tile hereinis the front surface
of the LED display tile.

[0075] First, the following outlines how to adjust the
step between each of the LED display tiles 1a to 1r with
reference to FIG. 8. FIG. 8 is a diagram for describing
how to adjust the step.

[0076] When mounting the LED display tiles 1a to 1f
subsequently onto the support structure 2, the user
checks the steps between the video display surface of
one of the LED display tiles and the video display sur-
faces of the other adjacent the LED display tiles, followed
by rotating the step adjusters 21 mounted on the back
surface of each LED display tile. Each LED display tile
accordingly moves in the back-and-forth direction, there-
by adjusting the distance in the back-and-forth direction
from the back surface of the LED base 5 to the front
surfaces of the corner joints 6, 7, 8, and 9 (i.e., surfaces
abutting on the step adjusters 21) of the support structure
2.

[0077] In other words, such a movement in the back-
and-forth direction enables adjustment for eliminating the
steps between the video display surface of one of the
LED display tiles and the video display surfaces of the
other adjacent LED display tiles. The front surfaces of
the cornerjoints 6,7, 8,and 9, which are surfaces abutting
on the step adjusters 21, are the front end portions of the
cylindrical portions 11 and long cylindrical portions 12.
[0078] In some cases, when the user makes a place-
ment adjustment and performs maintenance, but can find
no workable spaces behind the LED display tiles, the
user needs to pull out the LED display tiles from a direc-
tion where the video display surfaces are located. The
following describes how to release the fastening between
the LED display tile 1 and the support structure 2 from
the direction where the video display surface is located,
with reference to FIGs. 9 and 10. FIG. 9 is a cross-sec-
tional view showing the fastening between the LED dis-
play tile 1a and the support structure 2. FIG. 10 is a cross-
sectional view showing that the fastening between the
LED display tile 1a and the support structure 2 is re-
leased.

[0079] As described above, the lock mechanisms 54
each include the pair of upper and lower metal retaining
plates 24, which are retaining portions, the pair of cou-
pling wires 25, and the metal rotation plate 26. The lock
mechanisms 54 each further include the attractive spring
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35 and a pushing spring 36.

[0080] The metal retaining plate 24 is fastened to the
back surface of the LED display tile 1a together with the
attractive springs 35 and pushing springs 36. Each at-
tractive spring 35 has one end fastened to the back sur-
face ofthe LED display tile 1a, and the other end fastened
to the metal retaining plate 24. The attractive spring 35
has a spring force for attracting the metal retaining plate
24 in a direction in which the metal retaining plate 24 is
retained in the reception fitting 27. Thus, the metal re-
taining plate 24 is urged in the direction in which the metal
retaining plate 24 is retained in the reception fitting 27.
[0081] Each pushing spring 36 has one end fastened
to the back surface of the LED display tile 1a, and the
other end being a free end. The pushing spring 36 has
a spring force for pushing the LED display tile 1a forward,
with the other end of the pushing spring 36 abutting on
the front surface of the reception fitting 27 with the metal
retaining plate 24 retained therein.

[0082] The metalretaining plate 24 is acted onaturning
force under which the spring force of the attractive spring
35 causes the metal retaining plate 24 to turnin an arrow-
C direction about the turn shaft 33. With the LED display
tile 1a mounted to the support structure 2, the metal re-
taining plate 24 is caused to turn in the arrow-C direction
about the turn shaft 33 by the spring force of the attractive
spring 35, and remains still while bringing the coupling
wire 25 under tension. Here, the arrow-C direction is the
direction in which the metal retaining plate 24 is retained
in the reception fitting 27.

[0083] The pair of metal retaining plates 24 is coupled
to the metal rotation plate 26 via the coupling wires 25.
Hence, as shown in FIG. 10, rotating, about the rotation
shaft 34, the metal rotation plate 26 in an arrow-E direc-
tion in a plane parallel to the video display surface of the
LED display tile 1a allows the pair of metal retaining
plates 24 to rotate in an arrow-D direction via the coupling
wires 25, thus releasing the locking state. Here, the plane
parallel to the video display surface of the LED display
tile 1a is the back surface of the LED display tile 1a.
[0084] FIG. 9 shows that the magnet jig 301 is located
in a position remote from the video display surface of the
LED display tile 1a, and that the metal retaining plate 24
is retained in the reception fitting 27, with the LED display
tile 1a located in the retraction position. Accordingly, the
magnetic force of the magnet jig 301 does not act on the
metal rotation plate 26 to establish the locking state, so
that the LED display tile 1a and the support structure 2
are fastened to each other.

[0085] FIG. 10 shows that the magnet jig 301 is dis-
posed on the video display surface of the LED display
tile 1a, at a location corresponding to the metal rotation
plate 26 disposed on the back surface of the LED display
tile 1a. The magnet jig 301 includes an antistatic-treated
low-slidable resin protective layer 302, and a magnet lay-
er 303 rotatable with respect to the low-slidable resin
protective layer 302. It is noted that the magnetic force
of the magnet layer 303 needs to have a capability of
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rotating the metal rotation plate 26, and that the magnet
jig 301 may be located in a position where the magnet
jig 301 abuts on the video display surface of the LED
display tile 1a, or in a position adjacent to the video dis-
play surface of the LED display tile 1a.

[0086] The low-slidable resin protective layer 302 is
brought into abutment with the location on the video dis-
play surface of the LED display tile 1a, the location cor-
responding to the metal rotation plate 26 on the back
surface of the LED display tile 1a, and the magnet layer
303 is then rotated in the arrow-E direction in the plane
parallel to the video display surface, with the metal rota-
tion plate 26 caused to adhere by the magnetic force.
The magnetic force causes the metal rotation plate 26,
formed of a steel plate (i.e., a magnetic material), to rotate
in the arrow-E direction in FIG. 10 about the rotation shaft
34 to bring the coupling wires 25 coupled to the metal
rotation plate 26 under tension, whereby the metal re-
taining plate 24 turns in the arrow-D direction. Here, the
arrow-D direction is a direction opposite from the direc-
tion in which the metal retaining plate 24 is retained in
the reception fitting 27.

[0087] Theturnofthe metalretaining plate 24 detaches
the groove portion 30 of the metal retaining plates 24
from the reception fittings 27, disposed on the housing
of the corner joint 7, to release the locking state between
the LED display tile 1a and the support structure 2, so
that the fastening between the LED display tile 1a and
the support structure 2is released. Here, the pair of upper
and lower metal retaining plates 24, which is coupled to
the metal rotation plate 26 via the pair of coupling wires
25, is no longer retained in the pair of upper and lower
reception fittings 27.

[0088] At this time, since the LED base 5, forming the
back surface of the LED display tile 1a, is made of a non-
magnetic material, the LED base 5 is not affected by the
magnetic force even when brought close to the magnet
jig 301; only the metal rotation plate 26, which is formed
of a steel plate (i.e., a magnetic material), is affected by
the magnetic force.

[0089] Moving the magnet jig 301 away from the LED
display tile 1a, or rotating the magnet layer 303 in an
arrow-F direction with the magnet jig 301 adhering to the
LED display tile 1a allows the metal rotation plate 26 to
rotate in the arrow-F direction about the rotation shaft 34.
The coupling wire 25 coupled to the metal rotation plate
26 becomes loose to allow the metal retaining plate 24
to turn in the arrow-C direction. The reception fitting 27
on the housing at the corner joint 7 is fitted into the groove
portion 30 of the metal retaining plate 24, and is pushed
toward the rear of the groove portion 30 of the metal
retaining plate 24 by the spring force of the pushing spring
36. This establishes the locking state between the LED
display tile 1a and the support structure 2. Here, the pair
of upper and lower metal retaining plates 24, which is
coupled to the metal rotation plate 26 via the pair of cou-
pling wires 25, is retained in the pair of upper and lower
reception fittings 27.
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[0090] Asshownin FIG. 9, with the LED display tile 1a
fastened to the support structure 2, the magnet jig 301
is brought into abutment with a location on the video dis-
play surface of the LED display tile 1a, the location cor-
responding to the step adjuster 21 on the back surface
of the LED display tile la, to thus adhere to the step ad-
juster 21 by the magnetic force. Rotating the magnetlayer
303 in the plane parallel to the video display surface with-
out directly rotating the step adjuster 21 enables the step
adjuster 21 containing the magnet 19 (c.f., FIG. 4) to ro-
tate by the magnetic force. This enables the distance in
the back-and-forth direction from the back surface of the
LED base 5 to the front surface of the corner joint 7 to
be adjusted.

[0091] Itis noted thatthe magnetic force of the magnet
layer 303 needs to have a capability of rotating the metal
rotation plate 21, and that the magnet jig 301 may be
located in a position where the magnet jig 301 abuts on
the video display surface of the LED display tile 1a, orin
a position adjacent to the video display surface of the
LED display tile 1a.

[0092] Referring to locations where the other LED dis-
play tiles adjacent to the LED display tile 1a are not pulled
out, the position of the four corner portions of each LED
display tile in the back-and-forth direction can be adjusted
to eliminate the steps between the video display surface
of the LED display tile 1a and the video display surfaces
of the other adjacent LED display tiles.

[0093] The following describes a modification of the
embodiment. FIG. 11 is a perspective view of the back
surface of the LED display tile 1a according to the mod-
ification of the embodiment.

[0094] As shown in FIG. 11, the LED display tile 1a in
the modification of the embodiment is provided with pairs
of upper and lower metal retaining plates 37 in place of
the pairs of upper and lower metal retaining plates 24
shown in FIG. 4, coupling rods 38 in place of the coupling
wires 25 shown in FIG. 4, and metal rotation plates 39 in
place of the metal rotation plates 26 shown in FIG. 4.
[0095] The LED display tile 1a is provided with lock
mechanisms 54A on its back surface, in place of the lock
mechanisms 54. The lock mechanisms 54A each include
the pair of upper and lower metal retaining plates 37,
which are retaining portions, the pair of coupling rods 38,
the metal rotation plate 39, and a wrapping spring (not
shown).

[0096] The arrangement position of the pair of metal
retaining plates 37, pair of coupling rods 38, and metal
rotation plate 9, which is the same as the arrangement
position of the pair of metal retaining plates 24, coupling
wires 25, and metal rotation plate 26 shown in FIG. 4,
will not be elaborated upon.

[0097] The LED base 5 has long holes 37ain its back
surface, at locations where the pairs of metal retaining
plates 37 are disposed. The long holes 37a extend in the
up-and-down direction. Each of the pair of metal retaining
plates 37 has a protruding portion (not shown) protruding
forward from their front surfaces, and is mounted to the
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back surface of the LED base 5 with the protruding portion
inserted in the long hole 37a. The pair of metal retaining
plates 37 is thus slidable in the up-and-down direction
along the long holes 37a. Each of the pair of metal re-
taining plates 37 has a groove 37c retainable to the re-
ception fittings 27, and a slope portion 37b that abuts on
the distal end portion of the reception fitting 27 to guide
the distal end portion to the groove 37c.

[0098] Each of the pair of coupling rods 38 has one
end coupled to the corresponding one of the pair of metal
retaining plates 37. The metal rotation plate 39 is coupled
to the other ends of the pair of coupling rods 38 and is
rotatable about a rotation shaft (not shown). The wrap-
ping spring is wrapped around the rotation shaft and has
aspring force in a direction for returning the metal rotation
plate 39 to its initial position.

[0099] The following describes how to release the fas-
tening between the LED display tile 1a and the support
structure 2 from a direction where the video display sur-
face is located.

[0100] When the pull-out mechanism 51 is retracted,
the distal ends of the reception fittings 27 at the corner
joints 6, 7, 8, and 9 of the support structure 2 abut on the
slope portions 37b of the metal retaining plates 37, and
move along the slope portions 37b. Accordingly, the met-
al retaining plates 37 are pushed against the spring force
of the wrapping spring to turn. Furthermore, when the
distal end portions of the reception fittings 27 are fitted
into the groove portions 37c, the metal retaining plates
37 and the reception fittings 27 are then retained by the
spring force, thus bringing the lock mechanism 54A into
the locking state.

[0101] As is the case with FIG. 3, with the magnet jig
301 brought into abutment with the video display surface
of the LED display tile 1a, the metal rotation plate 39 is
caused to rotate in a direction indicated by a dotted-line
arrow shown in FIG. 11, by the magnetic force of the
magnet jig 301. The pair of metal retaining plates 37
slides via the pair of coupling rods 38, in a direction op-
posite from a direction in which the pair of metal retaining
plates 37 is retained in the pair of respective reception
fittings 27, so that the locking state is released to release
the fastening between the LED display tile 1a and the
support structure 2.

[0102] Alternatively, the metal rotation plate 39 is
caused to rotate in a direction indicated by a solid-line
arrow shown in FIG. 11, by the magnetic force of the
magnet jig 301. The pair of metal retaining plates 37
slides via the pair of coupling rods 38, in the direction in
which the pair of metal retaining plates 37 is retained in
the pair of respective reception fittings 27, to establish
the locking state, so that the LED display tile 1a and the
support structure 2 is fastened.

[0103] The foregoing configuration allows a user who
performs installation and maintenance to easily release
the fastening between the LED display tiles 1a to 1r and
the support structure 2 from both a direction where the
video display surfaces ofthe LED display tiles are located
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and a direction where their back surfaces are located,
regardless of installation environment conditions around
the back surfaces of the LED display tiles 1a to 1r. In
addition, moving the magnet jig 301 away from the video
display surface with the LED display tiles 1ato 1r pushed
in, also enables the metal retaining plates 24 or metal
retaining plates 37 to easily restore the retained state
between the LED display tiles 1a to 1r and the support
structure 2 by their spring force. Furthermore, the LED
display tiles 1a to 1r require no maintenance spaces
around their back surfaces, thereby achieving savings in
space.

[0104] When a user releases the fastening between
the LED display tiles 1a to 1r and the support structure
2 with the magnet jig 301, followed by pulling the magnet
jig 301 slowly toward the user, the pull-out mechanism
51 enables the LED display tiles 1a to 1r to move toward
the video display surfaces. Using the pull-out mechanism
51, the user can return the LED display tiles 1a to 1r to
their positions before pull-out when returning these tiles
from the pull-out position to the retraction position. The
LED display tiles 1a to 1r are guided from the distal ends
of the positioning pins 22 to the cylindrical portions 11
and long cylindrical portions 12 whose positions in the
up-and-down, side-to-side, and back-and-forth direc-
tions have been adjusted, thus accurately returning to
adjusted positions.

[0105] Although the embodiment has described the
multi-display system 100 having 18 faces by way of ex-
ample, an assembly adjustment similar to that performed
in the multi-display system 100 can be made in a multi-
display system having more LED display tiles as well.
Even for a large multi-display system, a fine adjustment
to the seams between the video display surfaces can be
made through adjustment procedures similar to those
described above. This achieves inconspicuous seams
between the LED display tiles, thereby providing a seam-
less video image.

[0106] As described above, the multi-display system
100 according to the embodiment is configured such that
when the lock mechanism 54 is in the locking state, each
of the LED display tiles 1a to 1r is fastened in the retrac-
tion position, and that when the lock mechanism 54 is in
the unlocking state, each of the LED display tiles 1a to
1r is movable between the retraction position and the
pull-out position by the pull-out mechanism 51 while be-
ing floated and supported via the elastic support portions
16.

[0107] Such a configuration allows a user to access
the position adjusting mechanism 50, not only with each
of the LED display tiles 1a to 1r located in the fastening
position, but also with each of the LED display tiles 1a to
1r moved to the pull-out position by the pull-out mecha-
nism 51. Consequently, the user can access the position
adjusting mechanism 50 from both of the direction where
the video display surfaces of the LED display tiles 1a to
1rare located and the direction where their back surfaces
are located. Accordingly, even when there are no work-
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able spaces behind the LED display tiles 1a to 1r, the
user can make adjustments for providing inconspicuous
seams between one of the LED display tiles and the other
adjacent LED display tiles, from the direction where the
video display surfaces are located.

[0108] The pull-out mechanism 51, which includes the
guide portions 15 fastened to the support structure 2, the
movable portions 17 movable along the guide portions
15, and the elastic support portions 16, can be achieved
by a simple configuration.

[0109] With each of the LED display tiles 1a to 1r lo-
cated in the pull-out position, the movable portions 17
float and support each of the LED display tiles 1a to 1r
via the elastic support portions 16. In addition, with each
of the LED display tiles 1a to 1r located in the pull-out
position, the positioning pins 22 are inserted into the cy-
lindrical portion 11 and the long cylindrical portion 12, so
that the cylindrical portion 11 and the long cylindrical por-
tion 12 support each of the LED display tiles 1a to 1r
while controlling the floated state of each of these LED
display tiles in the side-to-side and up-and-down direc-
tions. In addition, the metal retaining plates 24 are re-
tained in the reception fittings 27, so that the lock mech-
anism 54 controls the movement of each of the LED dis-
play tiles 1a to 1r in the back-and-forth direction. Such a
configuration enables the LED display tiles 1a to 1r to be
accurately returned to their adjusted positions after these
LED display tiles are pulled out, thus fastening the LED
display tiles 1a to 1r and the support structure 2 to each
other.

[0110] The pair of metal retaining plates 24 is retained
in the pair of respective reception fittings 27, with the
magnetjig 301 located in a position remote from the video
display surface of each of the LED display tiles 1a to 1r
and with each of the LED display tiles 1a to 1r located in
the retraction position, so that each of the LED display
tiles 1a to 1r and the support structure 2 are fastened to
each other. In addition, the magnet jig 301 is located in
a position adjacent to the video display surface of each
of the LED display tiles 1a to 1r, and the metal rotation
plate 26 is caused to rotate in one direction by the mag-
netic force of the magnet jig 301, so that the pair of metal
retaining plates 24 turns via the pair of coupling wires 25,
in a direction opposite from a direction in which the pair
of metal retaining plates 24 is retained in the pair of re-
spective reception fittings 27, to release the fastening
between each of the LED display tiles 1a to 1r and the
support structure 2.

[0111] Such a configuration facilitates fastening be-
tween the LED display tiles 1ato 1rand the support struc-
ture 2 and releasing of such fastening from the direction
where the video display surfaces are located.

[0112] The lock mechanisms 54 each further includes
the attractive spring 35 and the pushing spring 36. The
pair of metal retaining plates 24 is fastened to the back
surface of each of the LED display tiles 1a to 1r together
with the attractive spring 35 and the pushing spring 36.
The attractive spring 35 has a spring force for attracting
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the pair of metal retaining plates 24 in the direction in
which the pair of metal retaining plates 24 is retained in
the pair of respective reception fittings 27. The pushing
spring 36 has a spring force for pushing each of the LED
display tiles 1a to 1r forward with the pair of metal retain-
ing plates 24 retained in the pair of respective reception
fittings 27. Such a configuration facilitates bringing the
lock mechanisms 54 into the locking state, thus fastening
the LED display tiles 1a to 1r and the support structure
2 to each other.

[0113] In the modification of the embodiment, the pair
of metal retaining plates 37 is retained in the pair of re-
spective reception fittings 27, with the magnet jig 301
located in a position remote from the video display sur-
face of each of the LED display tiles 1a to 1r and with
each of the LED display tiles 1a to 1r located in the re-
traction position, so that each of the LED display tiles 1a
to 1r and the support structure 2 are fastened to each
other. In addition, the magnet jig 301 is located in a po-
sition adjacent to the video display surface of each of the
LED display tiles 1a to 1r, and the metal rotation plate 39
is caused to rotate in one direction by the magnetic force
of the magnet jig 301, so that the pair of metal retaining
plates 37 slides via the pair of coupling rods 38, in a
direction opposite from a direction in which the pair of
metal retaining plates 37 are retained in the pair of re-
spective reception fittings 27, to release the fastening
between each of the LED display tiles 1a to 1r and the
support structure 2.

[0114] Such a configuration facilitates fastening be-
tween the LED display tiles 1ato 1rand the support struc-
ture 2 and releasing of such fastening from the direction
where the video display surfaces are located.

[0115] The lock mechanisms 54A each further include
the wrapping spring wrapped around the rotation shaft.
The wrapping spring has a spring force for rotating the
metal rotation plate 39 in the direction in which the pair
of metal retaining plates 37 is retained in the pair of re-
spective reception fittings 27. With the pull-out mecha-
nism 51 located in the retraction position, the wrapping
spring causes the pair of metal retaining plates 37 to slide
in the direction in which the pair of metal retaining plates
37 are retained in the pair of respective reception fittings
27.

[0116] Such aconfiguration facilitates bringing the lock
mechanisms 54 into the locking state to fasten the LED
display tiles 1a to 1r and the support structure 2 to each
other.

[0117] The step adjusting mechanisms 53 each in-
clude the step adjuster 21 having a circular-plate shape,
and the magnet 19 disposed inside the step adjuster 21.
The positioning pin 22 is disposed on the center axis of
the step adjuster 21 and protruding from the back surface
of the step adjuster 21. A portion of each of the seam
adjusting mechanisms 13 and 14 that abuts on the step
adjuster 21 is made of a magnetic material or magnet.
Accordingly, the step adjuster 21 and the portion of each
of the seam adjusting mechanisms 13 and 14 that abuts
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on the step adjuster 21 are caused to adhere to each
other by the magnet 19 contained in the step adjuster
21. This prevents detachment of the LED display tiles 1a
to 1 r from the support structure 2 during step adjustment.
[0118] While the invention has been shown and de-
scribed in detail, the foregoing descriptionisin all aspects
illustrative and not restrictive. It is therefore understood
that numerous modifications and variations can be de-
vised without departing from the scope of the invention.
[0119] The embodiment of the present invention can
be modified and omitted as appropriate, within the scope
of the invention.

Explanation of Reference Signs

[0120] 1a to 1r, LED display tile, 2 support structure,
8a, 9a housing, 11 cylindrical portion, 11a hole portion,
12 long cylindrical portion, 12a hole portion, 13, 14 seam
adjusting mechanism, 15 guide portion, 16 elastic sup-
port portion, 17 movable portion, 19 magnet, 21 step ad-
juster, 22 positioning pin, 24 metal retaining plate, 25
coupling wire, 26 metal rotation plate, 27 reception fitting,
33 turn shaft, 34 rotation shaft, 35 attractive spring, 36
pushing spring, 37 metal retaining plate, 38 coupling rod,
39 metal rotation plate, 50 position adjusting mechanism,
51 pull-out mechanism, 53 step adjusting mechanism,
54, 54A lock mechanism, 100 multi-display system, 301
magnet jig.

Claims
1. A multi-display system comprising:

a plurality of video display devices (1a to 1r);

a support structure (2) that supports the plurality
of video display devices (1a to 1r);

a position adjusting mechanism (50) disposed
in the support structure (2) and capable of ad-
justing a position of each of the plurality of video
display devices (1a to 1r); and

a pull-out mechanism (51) disposed between
the plurality of video display devices (1a 1r) and
the support structure (2), and capable of moving
each of the plurality of video display devices (1a
to 1r) between a retraction position and a pull-
out position, the retraction position being a po-
sition for fastening each of the plurality of video
display devices (1ato 1r) and the support struc-
ture (2) to each other, the pull-out position being
a position anterior to the retraction position,
wherein the position adjusting mechanism (50)
comprises a lock mechanism (54, 54A) that
switches between a locking state and an unlock-
ing state, the locking state being a state for fas-
tening each of the plurality of video display de-
vices (1a to 1r) and the support structure (2) to
each other, the unlocking state being a state for
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releasing the fastening between each of the plu-
rality of video display devices (1a to 1r) and the
support structure (2), and

when the lock mechanism (54, 54A) is in the
locking state, each of the plurality of video dis-
play devices (1a to 1r) is fastened in the retrac-
tion position, and when the lock mechanism (54,
54)is in the unlocking state, each of the plurality
of video display devices (1a to 1r) is movable
between the retraction position and the pull-out
position by the pull-out mechanism (51) while
being floated and supported via an elastic sup-
port portion (16).

The multi-display system according to claim 1,
wherein

the position adjusting mechanism (50) further com-
prises

a seam adjusting mechanism (13, 14) config-
ured to adjust the position of each of the plurality
of video display devices (1ato 1r) in side-to-side
and up-and-down directions, and

a step adjusting mechanism (21) configured to
adjust the position of each of the video display
devices (1a to 1r) in a back-and-forth direction,

the pull-out mechanism (51) comprises

a guide portion (15) fastened to the support
structure (2),

a movable portion (17) movable along the guide
portion (15), and

the elastic support portion (16),

the support structure (2) comprises at least one re-
ception portion (27),

the lock mechanism (54, 54A) comprises atleastone
retaining portion (24, 37) retainable to the at least
one reception portion (27),

the step adjusting mechanism (21) comprises a po-
sitioning pin (22) disposed on a back surface of each
of the plurality of video display devices (1a to 1r),
the seam adjusting mechanism (13, 14) comprises

a housing (8a, 9a) fastened to the support struc-
ture (2), and

a cylindrical portion (11, 12) disposed at a front
portion of the housing (8a, 9a), the cylindrical
portion (11, 12) supporting the positioning pin
(22) inserted in a hole portion (11a, 12a), in a
manner movable in the back-and-forth direction,

the movable portion (17) floats and supports, via the
elastic support portion (16), each of the plurality of
video display devices (1a to 1r) located in the pull-
out position,

with each of the plurality of video display devices (1a
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to 1r) located in the retraction position, the position-
ing pin (22) is inserted into the cylindrical portion (11,
12), so that the cylindrical portion (11, 12) supports
each of the plurality of video display devices (1a to
1r) while controlling a floated state of each of the
plurality of video display devices (1a to 1r) in the
side-to-side and up-and-down directions, and

with each of the plurality of video display devices (1a
to 1r) located in the retraction position, the at least
one retaining portion (24, 37) is retained in the at
least one reception portion (27), so that the lock
mechanism (54, 54A) controls a movement of each
of the plurality of video display devices (1a to 1r) in
the back-and-forth direction.

The multi-display system according to claim 2,
wherein

the multi-display system (100) further comprises a
magnet jig (301),

the at least one retaining portion (24) comprises a
pair of upper and lower metal retaining plates (24)
turnable about a turn shaft (26),

the at least one reception portion (27) comprises a
pair of upper and lower reception portions (27),

the lock mechanism (54) further comprises

a pair of couplers (25) each having one end cou-
pled to corresponding one of the pair of metal
retaining plates (24), and

a metal rotation plate (26) coupled to other ends
of the pair of couplers (25) and rotatable about
a rotation shaft (34),

the pair of metal retaining plates (24) is configured
to be urged in a direction in which the pair of metal
retaining plates (24) is retained in the pair of respec-
tive reception portions (27), and to turn, by a mag-
netic force of the magnet jig (301), in a direction op-
posite from the direction in which the pair of metal
retaining plates (24) is retained in the pair of respec-
tive reception portions (27),

with the magnetjig (301) located in a position remote
from a video display surface of each of the plurality
of video display devices (1a to 1r), and with each of
the plurality of video display devices (1ato 1r) located
in the retraction position, the pair of metal retaining
plates (24) s retained in the pair of respective recep-
tion portions (27), so that each of the plurality of video
display devices (1a to 1r) and the support structure
(2) are fastened to each other, and

the magnet jig (301) is located in a position adjacent
to the video display surface of each of the plurality
of video display devices (1a to 1r), and the metal
rotation plate (26) is caused to rotate in one direction
by the magnetic force of the magnet jig (301), so that
the pair of metal retaining plates (24) turns via the
pair of couplers (25), in a direction opposite from a
direction in which the pair of metal retaining plates
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(24) is retained in the pair of respective reception
portions (26), to release the fastening between each
of the plurality of video display devices (1ato 1r) and
the support structure (2).

The multi-display system according to claim 3,
wherein

the lock mechanism (54) further comprises an at-
tractive spring (35) and a pushing spring (36),

the pair of metal retaining plates (24) is fastened to
the back surface of each of the plurality of video dis-
play devices (1a to 1r) together with the attractive
spring (35) and the pushing spring (36),

the attractive spring (35) has a spring force for at-
tracting the pair of metal retaining plates (24) in the
direction in which the pair of metal retaining plates
(24) is retained in the pair of respective retaining por-
tions (27), and

the pushing spring (36) has a spring force for pushing
each of the plurality of video display devices (1a to
1r) forward with the pair of metal retaining plates (24)
retained in the pair of respective retaining portions
(27).

The multi-display system according to claim 2,
wherein

the multi-display system (100) further comprises a
magnet jig (301),

the at least one retaining portion (37) comprises a
pair of upper and lower metal retaining plates (37)
slidable in the up-and-down direction,

the at least one reception portion (27) comprises a
pair of upper and lower reception portions (27),

the lock mechanism (54A) further comprises

a pair of couplers (38) each having one end cou-
pled to corresponding one of the pair of metal
retaining plates (37), and

a metal rotation plate (39) coupled to other ends
of the pair of couplers (38) and rotatable about
a rotation shaft,

with the magnet jig (301) located in a position remote
from a video display surface of each of the plurality
of video display devices (1a to 1r), and with each of
the plurality of video display devices (1ato 1r) located
in the retraction position, the pair of metal retaining
plates (37) is retained in the pair of respective recep-
tion portions (27), so that each of the plurality of video
display devices (1a to 1r) and the support structure
(2) are fastened to each other, and

the magnet jig (301) is located in a position adjacent
to the video display surface of each of the plurality
of video display devices (1a to 1r), and the metal
rotation plate (39) is caused to rotate in one direction
by a magnetic force of the magnet jig (301), so that
the pair of metal retaining plates (37) slides via the
pair of couplers (38), in a direction opposite from a
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direction in which the pair of metal retaining plates
(37) is retained in the pair of respective reception
portions (27), to release the fastening between each
of the plurality of video display devices (1a to 1r) and
the support structure (2).

The multi-display system according to claim 5,
wherein

the lock mechanism (54A) further comprises a wrap-
ping spring wrapped around the rotation shaft,

the wrapping spring has a spring force for rotating
the metal rotation plate (39) in the direction in which
the pair of metal retaining plates (37) is retained in
the pair of respective reception portions (27), and
with the pull-out mechanism (51) located in the re-
traction position, the wrapping spring causes the pair
of metal retaining plates (37) to slide in the direction
in which the pair of metal retaining plates (37) is re-
tained in the pair of respective reception portions
(27).

The multi-display system according to claim 2,
wherein
the step adjusting mechanism (53) comprises

a step adjuster (21) having a circular-plate
shape, and

amagnet (19) disposed inside the step adjuster
(21),

the positioning pin (22) is disposed on a center axis
of the step adjuster (21) and protruding from a back
surface of the step adjuster (21), and

a portion of the seam adjusting mechanism (13, 14)
that abuts on the step adjuster (21) is made of a
magnetic material or magnet.

A video display device included in the multi-display
system (100) according to any one of claims 1 to 7.

A pull-out mechanism included in the multi-display
system (100) according to any one of claims 1 to 7.
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